Characterization of nerve growth factor (NGF) release from hippocampal neurons: evidence for a constitutive and an unconventional sodium-dependent regulated pathway.
We investigated the mechanism of neuronal nerve growth factor (NGF) release with regard to the potential function of NGF as a mediator of neuronal plasticity in the CNS. The analysis was performed in hippocampal slices and in primary cultures of hippocampal neurons, transiently transfected with an NGF cDNA construct to increase the level of NGF expression. In both systems there was activity-dependent NGF release initiated by high potassium (KCl), veratridine, glutamate or carbachol. Replacement of 90% of sodium in the medium with N-methyl-glucamine strongly reduced this release. The KCl- and veratridine-initiated NGF release was suppressed by tetrodotoxin; release by glutamate was less sensitive to tetrodotoxin but was sodium-dependent. The glutamate effect could be inhibited by GYKI52644, an antagonist of alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid receptors, but not by MK-801, an antagonist of NMDA receptors. The activity-dependent release of NGF did not depend on extracellular Ca2+, but was sensitive to the intracellular Ca2+ chelator bis-(o-aminophenoxy)-ethane-N,N,N',N'-tetraacetic acid tetra(acetoxymethyl)-ester, and to depletion of intracellular calcium stores. Conversely, mobilization of Ca2+ from intracellular stores with caffeine and thapsigargin mimicked the effect of depolarization. Basal NGF release could be reduced by either temperature block (15 degrees C) or tetrodotoxin to approximately 50%. The combination of both treatments reduced NGF release to below the detection limit, suggesting that basal release has constitutive and regulated components, the latter presumably resulting from spontaneous activity of interconnected neurons.